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(57) ABSTRACT

A method for controlling a vehicle moving on a road,
wherein the vehicle includes a controller capable of activat-
ing an automated function involving emergency braking of
the vehicle. The method includes automated steps consisting
in after the automated function 1s complete, collecting
information relative to the space in front of the vehicle;
determining whether the space in front of the vehicle 1s
suilicient to enable the vehicle to move forward; only 1f the
space 1n front of the vehicle 1s suflicient, reaccelerating.

7 Claims, 3 Drawing Sheets
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1
METHOD FOR CONTROLLING A VEHICLE

This application 1s a 35 USC 371 national phase filing of
International Application No. PCT/IB2018/000131, filed
Jan. 9, 2018, the disclosure of which 1s incorporated herein
by reference 1n 1ts entirety.

The present mmvention concerns a method for controlling
a vehicle.

In the automotive industry, modern vehicles now integrate
a plurality of automated systems, such as Advanced Emer-
gency Braking system (AEBS), Adaptive Cruise Control
(ACC) system, queue assistance system, Stop and Go sys-
tem, etc. Each one of these systems 1s part of a controller of
the vehicle, and there 1s an associated automated function to
cach system.

In some situations, an automated function involves strong,
braking of the vehicle. This 1s for example the case of the
AEBS function, whose purpose 1s to avoid or mitigate a
collision with a front obstacle. Such function results 1n an
automatic application of the brakes at the maximum el

ort.
Strong braking may also occur in the other above-listed
automated functions.

When a strong braking (or emergency braking) occurs, the
automated function 1s usually aborted when the vehicle 1s at
standstill and the driver has to take over to move the vehicle
forward again. In practice, the driver circumvents the
obstacle or moves forward again 11 there 1s no more obstacle.
Indeed, when the obstacle 1s a crossing vehicle/pedestrian/
amimal, 1t opposes the passage of the vehicle only for a few
seconds. When the obstacle 1s an upiront vehicle placed on
the same lane, that upiront vehicle can sometimes accelerate
again. The problem 1s that, taking into account the reaction
time of the driver, the vehicle may rest at standstill on the
lane for a few seconds, and there 1s a risk of collision with
the vehicle(s) travelling behind, which may not have sufli-
cient time or distance to slow down.

The objective of the mvention 1s then to provide a new
method for controlling a vehicle, which enables limiting the
risk of colliston with vehicle(s) travelling behind after a
strong automatic braking has occurred.

With this respect, the invention concerns a method
according to claim 1.

US 2016/229397 discloses a particular system that 1s
capable of sensing that the vehicle 1s about to collide with a
vehicle approaching from behind and of maneuvering the
vehicle to use available space i front of the vehicle to
increase the distance with the rear end vehicle. The system
1s also capable of sensing a collision with a front obstacle
and of automatically braking the vehicle to avoid or mitigate
such collision.

DE 10 2006 059915 Al discloses a particular method to
regulate the speed of a vehicle in a trathic situation, 1.e.
between a preceding vehicle and a following vehicle. This
document discloses accelerating at a suflicient safety dis-
tance 1n front of the vehicle i order to avoid an accident
with a following vehicle travelling at an excessively short
distance and/or at a too high speed. This method i1s then an
extension of the ACC function (which takes generally into
account only the safety distance with preceding vehicle).

US 2017/106838 discloses a process wherein the prelimi-
nary step 1s to receive an information relative to the driver
tatigue. Then, the vehicle speed 1s automatically increased
or decreased, depending on the situation. For example, the
vehicle may be automatically accelerated if the distance
between the vehicle and another vehicle approaching from
behind 1s inferior to a safety distance.
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U.S. Pat. No. 9,514,647 discloses another control method,
providing automatic braking or steering of a vehicle 1n order
to avoid collision(s) with a preceding vehicle or a following
vehicle. However, this document fails to disclose a step of
automatically accelerating the vehicle to avoid a collision
with a following vehicle.

The above-mentioned prior art documents teach that, on
one side, 1t 1s known to automatically decelerate a vehicle to
avoid a collision with a front obstacle and that, on the other
side, 1t 1s known to automatically accelerate a vehicle when
the safety distance with a following vehicle 1s too short.
However, none of these prior art documents discloses the
possibility of reaccelerating the vehicle just after a strong
automatic braking action has occurred.

To the contrary, the method of the invention consists 1n
reaccelerating automatically the vehicle after an automated
function, mvolving strong braking, has occurred. Accord-
ingly, the driver does not have to take over to move the
vehicle forward, as 1t 1s automatically performed. There 1s
then a gain of time ol a few seconds, given that the
reacceleration does not depend on the reaction time of the
driver. Accordingly, the automatic reacceleration helps
increasing the safety distance with the vehicle approaching
from behind, and provides the vehicle(s) behind more time
and/or distance to slow down. Obviously, the method works
only 1f, after strong braking has occurred, there 1s suilicient
space 1n front of the vehicle to move forward. The method
then involves checking for available room (or space) 1n front
of the vehicle.

Advantageous, but not compulsory features, of the
method are defined 1n the claims 2 to 11.

The invention will be better understood from reading the
following description, given solely by way of several non-
limiting examples and with reference to the appended draw-
ings, in which:

FIG. 1 represents a situation wherein an automated func-
tion 1s performed to apply strong braking;

FIG. 2 represents a view from above after said automated
function 1s complete;

FIG. 3 represents another view from above after said
automated function i1s complete, 1n a configuration other
than that of FIG. 2;

FIG. 4 1s a diagram representing the main steps of the
method according to the invention.

FIG. 1 represents schematically a situation of potential
collision between a vehicle 1 and an obstacle 3. In the
example, the vehicle 1 1s a truck moving on a straight road
(See arrow F1). However, the invention 1s obviously appli-
cable to any other type of vehicle. Also, the obstacle 3 1s, for
the example, a crossing vehicle (See arrow F3), more
precisely a vehicle having passed by a red light at an
intersection. More generally, it can be any up front vehicle
with an important speed gap with our current vehicle.

There 1s also another vehicle 2, approaching the truck 1
from behind (See arrow F2).

In the example, the truck 1 1s a semi-autonomous vehicle,
meaning that this vehicle cannot be driven without driver on
board, but that the vehicle integrates one or more automated
functions which, when they are activated (automatically)
change the dynamic conditions of the vehicle (speed and/or
trajectory). Obviously, the invention 1s also applicable when
the vehicle 1s fully autonomous, 1.e. when the vehicle can be
driven without driver on board.

Typically, the truck 1 includes a controller (not repre-
sented) capable of activating an automated function, involv-
ing strong braking of the vehicle 1. In a preferred embodi-
ment, said automated function 1s an advanced emergency
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braking function that 1s performed by an Advanced Emer-
gency braking system integrated in the controller. However,
in alternative embodiments, the invention 1s also applicable
to any other automated function imnvolving strong braking. In
particular, other systems, such as the Adaptive Cruise Con-
trol systems, Queue assistance systems, Automotive dis-
tance control systems and Stop and go systems may mvolve
strong braking when they are activated.

In the situation of FIG. 1, advanced emergency braking
function 1s activated to avoid a collision with the vehicle 3
crossing the road in front of the vehicle 1, meaning that
strong braking of the truck 1 automatically occurs.

With respect to FIG. 4, the method of the mnvention then
includes a first step 100 consisting 1n, after said automated
function 1s complete, collecting information relative to the
space 1n front of the vehicle 1. More precisely, this consists,
as shown 1 FIG. 2, 1n measuring the distance d to the nearest
obstacle 4 1n front of the vehicle 1.

Typically, such information can be collected by a radar 10
or any other detection device arranged at the front (longi-
tudinal) end of the vehicle and transmitted to the controller
of the truck 1. Alternatively, the radar 10 may be replaced by
an ultrasonic sensor, a laser sensor, a L.idar sensor, a camera
or any sensor being able to give an indication about the
distance with an upiront obstacle. The distance information
can also be collected by any other vehicle to vehicle com-
munication means giving the exact position of each and
single vehicle 1in the surrounding, etc.

The radar 10 or any comparable measuring means, has a
measurement field which extends 1n front of the vehicle, 1.e.
in the longitudinal direction of the vehicle. Advantageously,
in the example, this measurement field 1s represented as a
detection cone. Accordingly, the measurement field extends
across the entire width of the vehicle, meaning that the
measuring means 1s able to detect any obstacle 1n front of the
vehicle 1.

The radar 10 (or any comparable measuring means in
replacement) assesses the presence of obstacle(s) in the
measurement field. It 1s then possible to determine which

obstacle 1s the nearest one from the vehicle and at which
distance 1s this obstacle from the vehicle 1.

Then, 1t 1s determined, at a step 102 whether the space in
front of the vehicle 1 1s suflicient to enable the vehicle 1 to
move forward. More precisely, it 1s determined whether the
distance d 1s suflicient to enable the vehicle 1 to reaccelerate.

In practice, the distance d to the nearest obstacle 4 in front
of the vehicle 1 1s considered as being sutlicient to enable the
vehicle 1 to reaccelerate 1f such distance d 1s superior to a
threshold value, for example superior to 5 meters. Accord-
ingly, step 102 consists 1n comparing the measured distance
d with said threshold value.

Step 102 1s performed by the controller of the truck 1tsell,
which preferably includes a processing unit capable of
processing the information.

Afterwards, the method consists, at a step 110, 1n reac-
celerating only 1f the space 1n front of the vehicle 1s
suilicient, 1.e. only 11 said distance d 1s suflicient. One then
understands that the condition of having suflicient space in
front of the vehicle 1s necessary for allowing the vehicle to
move forward. This means that if the distance d 1s not
suflicient to enable the vehicle 1 to reaccelerate, then there
1s no automatic reacceleration and the method 1s ended (Step
108).

Preferably, when the vehicle has decided to reaccelerate,
the gap with the upfront vehicle can be closed to a tiny
distance like a few dozens of cm (e.g. 30 cm).
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Preferably, the method includes another step 104 prior to
step 110, consisting 1n checking, after said automated func-
tion 1s complete, whether the vehicle 1s 1n proper working
condition. Then, at step 110, the vehicle 1 1s reaccelerated
only 11 the vehicle 1s 1n proper working condition.

In practice, an electronic control unit (ECU) constantly
receives measurements from at least one sensor, 1n particular
from at least one accelerometer. This sensor 1s designed for
measuring the acceleration (and deceleration) of the vehicle
in the forward (longitudinal) direction.

A collision algonthm, integrated in the controller,
includes a step of calculating one or more physical criteria.
In particular, if the measured deceleration 1s higher than a
specific threshold, then 1t 1s determined that the vehicle has
been mvolved i an accident. Accordingly, the step of
reacceleration 1s not computed. This kind of algorithm 1s
known as such, as it 1s already implemented for triggering
the activation of the air bags.

For example, when a collision has occurred, 1t may be
determined that the vehicle 1s no more 1n proper condition to
move forward again. More precisely, when the measured
deceleration 1s higher than said specific threshold, a signal
can be sent to the controller for informing the controller of
an accident. Accordingly, there 1s no automatic reaccelera-
tion (Step 108). In this specific situation, the driver must
regain control to move the vehicle forward again, provided
that the vehicle 1s still 1n condition to move. If the truck has
collided with the upiront vehicle, we do not execute the
automatic reacceleration as 1t would be hard to monitor the
basic vehicle functions availability (Acceleration, braking,
direction, upiront distance calculation means etc. . . . ).

Advantageously, and as represented on FIG. 3, the method
includes another step 106 prior to step 110, consisting 1n
checking, after said automated function 1s complete, whether
the vehicle 1s between the lane markers L1 and L2 of the
road. Then, at step ¢), the vehicle 1s reaccelerated only if the
vehicle 1s still between the lane markers L1 and L2. Typi-
cally, and 1n known manner, a camera 12 may be mounted
in the front (longitudinal) end of the vehicle to detect the
lanes L1 and L2 of the road. The images captured by the
camera 12 can then be processed to determine 11 the vehicle
1s between the lanes L1 and L2 or across the road. Obvi-
ously, 1f after the strong automatic braking, the vehicle 1
comes across the road (as 1n the configuration of FIG. 3),
there 1s no reacceleration (Step 108).

Steps 100 to 110 are automated steps, 1.¢. steps that are
executed by the vehicle controller. In other words, these
steps are not manually executed by the driver or any other
person.

In an alternative embodiment, the vehicle 1s capable of
moving 1n a platooning mode wherein the vehicle moves
with other vehicles within a platoon of vehicles and the
method described above 1s implemented only when the
vehicle 1s 1n platooning mode.

The features of the example and of non-represented
alternative embodiments may be combined to generate new
embodiments of the imnvention.

The mvention claimed 1s:
1. A method for controlling a vehicle moving on a road,
the method comprising:

activating, by an electronic controller of the vehicle, an
automated function involving emergency braking of
the vehicle;

alter the automated
the controller, information relative to presence of
objects 1n a space 1n front of the vehicle;

function 1s complete, collecting, by
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determining, by the controller, from the collected infor-
mation a distance to a nearest object 1n the space in
front of the vehicle;

determining, by the controller, whether the distance to the

nearest object exceeds a threshold value;
after the automated function 1s complete, determining, by
the controller, 1f the vehicle 1s between lane markers of
a lane of the road; and

in response to determining the distance to the nearest
object exceeds the threshold value, automatically reac-
celerating the vehicle by the controller only when the
vehicle 1s between the lane markers of the lane of the
road.

2. The method of claam 1, wheremn the automatically
reaccelerating the vehicle by the controller further comprises
determining the vehicle 1s 1n proper working condition.

3. The method of claim 2, wherein the determining the
vehicle 1s 1 proper working condition further comprises:

clectronically measuring deceleration of the vehicle dur-
ing the emergency braking,
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clectronically comparing the measured deceleration with
a specific threshold,

determining the vehicle 1s 1n proper working condition 1n
response to determining the measured deceleration 1s
below the specific threshold.

4. The method of claiam 1, wherein the vehicle 1s an

autonomous vehicle.
5. The method of claim 1, wherein the vehicle 1s a

semi-autonomous vehicle.
6. The method of claim 1, wherein the vehicle 1s config-

ured to move 1 a platooning mode wherein the vehicle
moves with other vehicles within a platoon of vehicles.

7. The method of claim 1, wherein the automated function
1s performed by at least one of the following systems
integrated 1n the controller:

an advanced emergency braking system,

an adaptive cruise control system,

a queue assistance system,

an automotive distance control system, or

a stop and go system.
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